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Abstract

Objective: Gait performance is closely related to the activity of the frontoparietal network (FPN) and the de-
fault network (DN). Therefore, the aim of this study was to investigate the effects of multifocal transcranial
direct current stimulation (Multifocal-tDCS), which targets the modulation of FPN and DN, on dual-task gait
performance in healthy adults.

Method: Forty healthy adults were selected and randomly divided into the Multifocal tDCS group (20.70+2.45
years) and the Sham group (21.55+2.03 years), with 20 participants in each group. The Multifocal tDCS
placed eight electrodes in the critical cerebral cortex of the FPN and DN, exciting the FPN while inhibiting
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the DN, with a total stimulation intensity of less than 4mA for 20min. The Sham was given the same stimula-
tion time, current intensity and current acceleration procedure as the Multifocal tDCS, ramping up the current
to 2mA in the first 30s and then immediately dropping to 0 in the second 30s (i.e., only lmin of current
was delivered in the Sham). Normal, fast and dual-task gait tests were performed before and immediately af-
ter receiving a tDCS, and basic spatio-temporal parameters of gait (i.e., gait stride length, gait speed, gait
step width, and gait stride time), gait variability indicators, and Dual-task costs (i.e. the excess consumption
of dual-task performance relative to single-task performance) were collected. The effect of Multifocal tDCS on
gait metrics was examined by two-way repeated measures ANOVA.

Result:

tion and itchy skin after stimulation. No serious adverse events were reported. The overall correct rate of guess-

All subjects completed this experiment, with a few subjects reporting a mild pins and needles sensa-
ing the type of stimulation was 48.00 %, with a good blind effect. ANOVA revealed a significant time and
group interaction for gait step width variability in the dual-task gait condition (P<0.05). Specifically, in the du-
al-task gait condition, gait step width variability decreased by 12.32% in the Multifocal tDCS group and in-
creased by 22.57% in the Sham group after the intervention. No significant interactions were observed for any
of the other gait parameters.

Conclusion: Brain network-based Multifocal tDCS can effectively modulate the ability to modulate complex
gait control in healthy adults, particularly gait variability in dual-task conditions. The application of this new
technique to older adults, especially those with gait and cognitive impairments, could be considered in the fu-
ture, with the aim of more effectively helping older adults to improve complex gait control and reduce the
risk of falls.
Author's address Shanghai University of Sport, Shanghai, 200438
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